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Unknowns Associated with Dam Removal
and Managing Risk to Fish Passage 
Known Knowns; Known Unknowns; Unknown Unknowns… 
Addressing Unknowns 
Associated with Fish 
Passage Goals Using a 
Project Example
Hemlock Dam Removal:
• Trout Creek drainage area is 
approximately 80 km2
• Bankfull flow is approximately 60 m3/s
• Low flow is approximately 6 m3/s
• ESA listed Lower Columbia River 
Steelhead
• Sediment was excavated and removed 
from the impoundment to avoid 
sedimentation at the confluence with 
the Columbia River 
• Dam removed in 2009
Primary Goal of Many Dam 
Removals is Fish Passage
Downstream Fish Population Benefits:
• Reduced Temperature
• River Continuum (Cummins 1979)
• Sediment
• Nutrients
• Food
• Wood
Project sponsors want certainty that fish passage goals will be met.
Investigative Design Justification
Anticipate Post-Dam Conditions to Assess Depths and Velocities for Fish Passage
Hydraulic Model
Slope Projected Through Impoundment is the Most Influential Variable 
Effecting Hydraulics.
Profile Analysis





Sediment Transport
This is a caption
• Bed coarsening downstream of 
dam due to clear water scour 
and aggradation upstream of 
the dam (Kondolph, 1997).
• Base level change downstream 
of the dam combined with 
excavation to bedrock to 
construct the dam could result 
in a headcut through the 
impoundment following dam 
removal.
• Provide contingencies to assure 
fish passage.
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• Historic splash dam operated at the Hemlock Dam site
15
Contingency 
Items in the 
Construction 
Contract:
1. Riffle 
Grade 
Controls
2. Optional 
Bid Items
3. Force 
Account
Post Dam Removal, 2010
This is a caption
• Steeper grade in the straight, 
narrow channel upstream of 
the dam.
• Alluvial floodplain upstream of 
constriction.
• Stumps on channel margin 
indicate pre-dam channel 
boundaries.
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Post Dam Removal, 2016
This is a caption
Seven years after the dam 
removal.
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